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(54) METHOD AND DEVICE FOR LOCATING AND/OR EXTINGUISHING RRES 

(57) The present invention relates to a method for 

locating and/or extinguishing fires, wherein said method 
\ Is mainly Intended for fighting violent and large-scale 

fires in relatively inaccessible areas. This metiiod com- 
prises applying a combined action directiy onto the fire 

region using a fine-dispersion air cloud (4) of a f lame- 

retardant composition, an air Shockwave (5) and a rapid 

air and detonation-product head which are all generated 

by the explosion of a dispersion load in a fire-extinguish- 
ing device (1) when the latter approaches tiie burning 

region. The fire-extihguishing device (1) comprises a 

vessel made of an ecologically clean material that is 

filled with a flame-retardarrt composition. The vessel is 

fitted with a dispersion charge and a sensor for a given 

parameter, such as altitude, said sensor being set at a 

given parameter (altitude) value. When tiie fire-extin- 
C • guishing device (1) approaches the burning region and 
) when the value is reached, the dispersion load explodes 

> in a given fire sector. The dimensions and locations of 
the sectors where the fire must be extinguished are 

> selected according to the type of fire and to the dimen- 
^ sions of the fire-dispersion cloud (4) of f lame-retardant 
^ composition which is to be created. 
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Description 

Field of the Invention 

[0001 ] The invention relates to ecology of the environ- s 
ment, to means for fighting fires, and more exactly 
relates to a method and apparatus for localizing and/or 
extinguishing fires and can be used for effectively fight- 
ing large-scale and intensive fires, including forest and 
forest-steppe fires, and also fires which occur in almost io 
inaccessible places both geographically (steep moun- 
tains, impassable taiga, jungles), and because they are 
located near a source of danger (explosions, high tenrv 
perature). 

15 

Background Art 

[0002] The most advantageous in respect of a sum 
fire-suppressing effect is the use of a shock air wave, 
initiated by explosives and directed either to the heart of 20 
a fire or along its front. 

[0003] A method for localizing and extinguishing fires, 
primarily forest-steppe fires, is known, which consists of 
creating a gas-air cloud before the front of a fire, which 
cloud is gaseous propylene oxide dispersed in air. drift- 25 
ing toward the combustion zone and exploding under 
the effect of a thermal pulse when tt reaches the com- 
bustion zone (SU. N 1 1 1 1292). 
[0004] As a result of the shock air wave, the flame is 
blown away, small burning fragments, burning and smol- 30 
dering materials are carried from the front of the fire to . 
the inside of the combustion zone, while the surface 
before the front of the fire Is cleaned of easily combusti- 
ble materials. Furthermore, the diffusion of oxygen to 
the combustion zone is temporarily stopped as a result 35 
of dilution of the air with incombustible gases which are 
formed as a result of the explosion of the gas-air cloud. 
[0005] The achievement of all the aforesaid effects of 
the shock air wave is possible with high probability that 
there will be an explosion. However, at the best, the gas- 40 
air cloud will burn and not detonate, since the spontane- 
ous drift of the doud will for the most part occur upwards 
before the front of the fire, the cloud will be dispersed, 
and this will reduce the concentration of explosives and 
eliminate the occurrence of an explosion. 45 
[0006] An apparatus is known for localizing and extin- 
guishing fires which occur in geographically almost 
inaccessible locations or because of the close position- 
ing of a source of danger (FR No. 2643820). 
[0007] An apparatus is known which is called a water 50 
bomb and is designed to be transported by airplanes or 
heavy helicopters and to be released into the hearts of 
fires. A water bomb is characterized by the presence of 
a cylindrical resen^oir of thin steel sheet with apertures 
for filling with a fire-extinguishing liquid and for the exit of 55 
air. with notches on all the side walls of a depth equal to 
half the thickness of the metal. Water, a wetting liquid 
and cartx}nic acid may be used as the fire-extinguishing 



f flier. When the water bomb is released, it bursts when it 
touches earth due to the preliminary weakened zones in 
the metal and allows the fire-extinguishing liquid to pour 
onto the heart of the fire. 

[0008] A drawback of this known fire-suppressing 
apparatus is the high probability that the cylindrical res- 
en/oir will burst before it should because of an impact 
against an obstacle located prior to the fire zone, for 
example, against a thick branch of a tree, which reduces 
the effectiveness of extinguishing the fire. 
[0009] Furthermore, the dropped fire-extinguishing 
liquid is distributed in the fire zone in a non-uniform 
manner, splashes out after the Impact and bursting of 
the shell. 

[001 0] This apparatus does not provide for the use of 
other fire-extinguishing compositions than those listed, 
which substantially limits the f iekl of its use. 
[001 1 ] In order to extinguish forest fires (high or com- 
bined) widely used are methods based on the aeation 
of fire-fighting barriers by complex action combining a 
system of local explosions and spraying fire-extinguish- 
ing compositions and stretched out in time. 
[0012] One of the known methods for localizing and 
extinguishing fires consists of delivering fire-suppress- 
ing devices by means of a mobile launching apparatus 
of the volley fire type (SU. No. 1 789232). 
[0013] The fire-suppressing device realizing this 
known method is made in form of a missile fired from a 
mobile, ground- or air-based, launching apparatus. 
[0014] The missile is provided with a body made of 
two halves, which opens when a central charge of 
explosive, positioned along the axis of the missile and 
actuated at a signal from a thermal sensor located in the 
front part of the missile, explodes. A composite system 
in the form of bundles of elements with an explosive and 
a fire-extinguishing composition is positioned around 
the central charge, and the bundles themselves of ele- 
ments are positioned successively along one axis in the 
form of a packet. All the elements of the composite sys- 
tem have their own thermal or inertial sensors. The 
halves of the body are provided with braking devices 
(parachutes) to ensure safe landing, and a jet engine is 
positioned in the bottom part of the missile. 
[001 5] The fire-extinguishing method consists of ttie 
following steps. When the missile approaches the front 
of the fire, the central charge of explosive is actuated by 
a signal from a front thermal sensor and the halves of 
the body are released and descend by parachute. 
Simultaneously, the bundles of elements are released, 
which, freely falling, reach the fire zone. Some of the 
elements are designed for fighting low fires and are pro- 
vided with inertial sensors which actuate upon impact 
with the ground. Another part of the elements are initi- 
ated In the canopy of a forest by thermal sensors set for 
different temperature modes. It is presumed that such 
complex action, combining a system of local explosions 
and spraying fire-extinguishing compositions, extended 
in time, ensures the effective suppression of a fire. 



EP0 945 153A1 



[001 6] This method and apparatus for carrying it out 
have a number of drawbacks which substantially impair 
effectiveness and increase expenditures on realization. 
The presence of two types of composite elements (the 
central charge of explosive and the fire-extinguishing 
composition with an explosive charge} and their succes- 
sive initiation result in separate action of a shock wave 
and a fire-extinguishing composition on a fire, in respect 
of place and time. This may promote repeated combus- 
tion at separate areas and possibly further development 
of the fire, since the flame will only be blown away at 
those areas, while the heart is not insulated or cooled 
with the fire-extinguishing composition. 
[001 7] Use of a volley fire system for delivering com- 
posite elements into the fire zone also reduces the 
effectiveness of the method, since with a fixed caliber of 
rockets and missiles, the obligatory presence of ancil- 
lary devices (engine, central charge for opening the 
body, parachute) is presumed. The low value of the 
\ coefficient of filling the delivery means - the ratio of the 
useful weight (the fire-extinguishing composition and 
the charges of explosive) to the total weight of the 
means for delivery, substantially Increases expenditures 
in extinguishing fires. 

[0018] Furthermore, when volley fire systems are 
used, tiie aiming is at areas, which may be ineffective 
during localization of a fire, since in that case, first of all 
it is necessary to stop fonward movement of its front (the 
line of fire), and not suppress the flame in the area 
encompassed by the fire. 

[001 9] A substantial drawback of the known method is 
the high danger of contamination and damage to the 
environment by the multiple pieces of the body and 
composite elements, made as a rule of metal, which are 
produced during actuation. 

[0020] A danger which is just as bad is the mining of 
the region of the fire with composite elements contain- 
ing charges of explosive, since reserve sensors are not 
provided which would cause explosion of the elements 
) when they reach earth. 

[0021 ] Another known metiiod for localizing and extin- 
guishing fires, primarily forest fires, is also based on the 
use of a shock air wave before the front of the fire in 
order to aeate a zone of higher pressure which is 
lengthy in respect of both height and widtii (SU, No. 
1834667). 

[0022] The known method consists of placing a multi- 
plicity of fire-suppressing apparatuses and detonating 
charges in the canopy of a forest in the path of the front 
of a fire. Each fire-suppressing apparatus is filled with a 
liquid combustible and is provided with a dispersing 
charge. At the command of an operator, when the front 
of a fire approaches, tiie fire-suppressing apparatuses 
are successively actuated by means of control signals 
by exploding the dispersing charge, wherein a finely dis- 
persed combustible-air cloud is formed. Then after sev- 
eral tens of milliseconds, tiiis cloud is exploded by 
means of detonating charges, wherein the formed front 



of the shock air wave bbws away easily burning objects, 
small branches, dry leaves, grass, and also flame of the 
understory fire, thus forming a fire-fighting belt. 
[0023] The used fire-siqspressing apparatus is made 

5 in the form of a vessel, inside which a dispersing 
charge, surrounded by a liquid hydrocartx)n combusti- 
ble (for example, ethylene oxide), is placed. The initiator 
of the explosion of the dispersing charge is coupled to 
an electrical control signal circuit which is located on a 

10 control panel. This circuit also produces a control signal 
for explosion of the detonating charge. 
[0024] This method can only be used to create banrier 
belts in tiie path of a low power understory fire. The 
method has the greatest effect In localizing steppe fires 

15 and bush fires. Wherein the fire is only localized, but not 
suppressed, and even more, not extinguished. 
[0025] The main drawback of the aforesaid known 
method and apparatus for carrying it out Is the high 
probability of undesired spontaneous combustion of tiie 

20 combustible-air cloud even before the detonating 
charge is set off. 

[0026] This is explained by the fact tiiat in the fire 
zone, and especially in its heart, the tenperature gradi- 
ents and velocities of air flows are of random character, 
25 which hinders the existence of a combustible-air cloud 
of stoichiometric composition and makes the selection 
of the delay of explosion of tiie detonation charge diffi- 
cult 

[0027] At best, an incomplete detonation takes place, 
30 and more often than not, combustion of the combusti- 
ble-air mixture, which causes an artificially created 
heart of a fire and results in its further intensification. 
[0028] Furthermore, where detonation of the finely- 
dispersed comtxjstible-air doud is successful and a 
35 shock air wave is created, the action of tiie tatter is not 
supported by additional cooling and insulation of the fire 
zone because of the absence of the possibility of using 
fire-extinguishing compositions. Therefore, the proc- 
esses accompanying tiie fire and promoting its develop- 
40 ment and spread (heating, drying, pyrolysis) are not 
stopped, and this sharply reduces tiie effectiveness of 
this method. 

[0029] One of the substantial drawbacks is the limited 
use of this method because its use is not possible in 
45 almost inaccessible places and to extinguish large- 
scale fires. 

Disclosure of the Invention 

50 [0030] The object at the base of the invention is to cre- 
ate a method and apparatus for localizing and/or extin- 
guishing fires in which multiple expansion of a fire 
suppressing belt with reduction of the surface density of 
a fire-extinguishing composition by tens of times. 

55 achievement of the suppression of a fire in almost inac- 
cessible places and the achievement of safety for tiie 
environment would be ensured due to the Instantane- 
ous conversion of tiie fire-extinguishing composition 
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into a finely-dispersed cloud with the simultaneous 
action o1 a shock air wave on a combustion zone with 
the high prot)abirtty d actuating a fire-suppressing 
device in that zone, with maximum spreading of the fire- 
extinguishing composition over the scope of the fire. 
[0031] This object is achieved in a method for localiz- 
ing and/or extinguishing fires, based on the action of a 
shock air wave created by means of fire-suppressing 
apparatuses, containing a filler and a dispersing charge 
actuated by a control signal, which apparatuses are 
delivered to the fire zone, in that in accordance with the 
invention, a fire-extinguishing composition is used as 
the filler of the fire-suppressing apparatuses, means for 
delivering the fire-suppressing apparatuses and the fire- 
extinguishing composition filling them are preselected 
depending on the characteristics of the fire, areas on 
which the fire-suppressing apparatuses should be actu- 
ated are determined, then, depending on the selected 
means for delivering the fire-suppressing apparatuses, 
a parameter is determined, a control signal for actuating 
the dispersing charge is provided when the aforesaid 
parameter reaches a predetermined value, fire-sup- 
pressing apparatuses are used which are provided with 
sensors of the aforesaid selected parameter, the sen- 
sors being adjusted to the predetermined value of the 
parameter, when this value is reached as a fire-sup- 
pressing apparatus approaches a conrtxjstion zone at 
the aforesaid predetermined area an explosion of the 
dispersing charge occurs directly in the fire zone with 
the simultaneous formation of a shock air wave, a veloc- 
ity head of air and products of detonation and spraying 
of the fire-extinguishing composition on that area with 
the formation of a finely dispersed doud. wherein the 
size and location of the areas are selected depending 
on the type of fire and the dimensions of the formed 
finely dispersed doud of the fire-extinguishing composi- 
tion. 

[0032] This makes it possible to ensure universal use 
of the fire-suppressing apparatuses and a wide range of 
utilization against forest, city fires, for protection of terri- 
tory against external fires, and also in the case of large- 
scale fires and fires in almost inaccessible places. 
Wherein, there is no loss of the fire-extinguishing com- 
position when it is delivered to the combustion zone, 
there is a uniform distrfoution of the fire-extinguishing 
composition over the surface of combustion, additional 
fire-suppressing factors (positive pressure, a shock air 
wave and a velocity head) are present. 
[0033] During tiie suppression of large-scale fires it is 
advisable to select aerial means for delivering the fire- 
suppressing apparatuses as the delivery means, 
releasing the apparatuses above areas of the fire zone 
which are predetermined and selected from fire condi- 
tions, and it is necessary to select as the parameter 
thereof the height at which the fire-suppressing appara- 
tus is above the earth and to use fire-suppressing appa- 
ratuses which are equipped with height sensors 
preliminarily adjusted to a preselected, on the basis of 



the fire conditions, height above the ground in the com- 
bustion zone at which tt should actuate, when this height 
is reached by the fire-suppressing apparatus the dis- 
persing charge is actuated by a control signal from the 

5 height sensor. 

[0034] The use of aerial means for delivery makes it 
possible to ensure high probability that the fire-sup- 
pressing apparatus will reach the heart of the fire, which 
is important in geographically almost inaccessible 

10 places • in mountains, remote areas of the taiga, jun- 
gles, under conditions where there are no roads. This 
method provides tiie possibility of extinguishing a fire 
there where the danger of an explosion exists, high tem- 
perature is developed, firemen's lives are in danger. 

15 Wherein, it is possible to use regular planes and heli- 
copters, milrtary-ti-ansport planes, the struggle against 
fires can be carried out both during tiie day and at night. 
[0035] It is also advisable in the method to use 
ground-based means for delivering the fire-suppressing 

20 apparatuses into the fire location, pladng those means 
at preselected locations before an approaching front of 
fire, to select temperature as the parameter, wherein it 
is advisat^le that the fire-suppressing apparatuses be 
equipped with temperature sensors, preliminarily 

25 adjusted, on the basis of fire conditions, to an actuation 
temperature at which, when readied as tiie front of tiie 
fire approaches tiie location of the fire-suppressing 
apparatus, an explosion of the dispersing charge takes 
place according to a control signal from a temperature 

30 sensor. 

[0036] As a result of tiie combined action of the shock 
air wave and tiie cooling and insulating effect of the fire- 
extinguishing composition, a reliable and rapid localiza- 
tion of tiie fire and protection of territories located in a 

35 forest or steppe having permanent positioning tiiereon 
of valuable and/or dangerous objects are ensured. 
[0037] The stated object is also achieved in a fire-sup- 
pressing apparatus realizing the method for localizing 
and/or extinguishing fires, comprising a vessel with a 

40 filler and a dispersing charge of explosive, an initiator of 
the explosion of which is coupled to an electrical control 
signal drcuit, in ttiat in accordance with the invention, 
the vessel comprises a fire-extinguishing composition 
as the filler, while the eledrical control signal circuit is 

45 equipped with a sensor of the aforesaid selected 
parameter, the sensor being adjusted to a predeter- 
mined value of tiie parameter and electi-ically coupled to 
the explosion initiator which causes the automatic actu- 
ation of tiie dispersing charge by a control signal of the 

so sensor when it reaches the aforesaid predetermined 
value when the fire-suppressing apparatus approaches 
tiie burning zone. 

[0038] The proposed fire-suppressing apparatus 
ensures uniform distribution of tiie fire-extinguishing 
55 composition, makes it possible to use a wide range of 
fire-extinguishing compositions (powders, water, special 
solutions) and has a high probability of aduation at tiie 
necessary area of the burning zone. 
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[0039] It is possible that the sensor of the selected 
parameter in the fire-suppressing apparatus may be a 
height sensor preadjusted to a preselected, on the basis 
of the fire conditions, height above the ground in the fire 
zone, at which height when the fire-suppressing appa- 
ratus approaches the ground the automatic actuation of 
the dispersing charge of explosive takes place in 
accordance with a control signal from the height sensor. 
[0040] It is also possible that the sensor of the 
selected parameter in the fire-suppressing apparatus 
may be a temperature sensor preset to a preselected, 
on the basis of the fire conditions, temperature, at which 
the automatic actuation of the dispersing charge of 
explosive takes place in accordance with a control sig- 
nal from the temperature sensor. 
[0041 ] The fire-suppressing apparatus may be furttier 
provided with a contact sensor which is electrically cou- 
pled to an initiator of an expk)sion of the dispersing 
charge of explosive and produces a control signal upon 
contact between the fire-suppressing apparatus and an 
obstacle. 

[0042] Wherein, tiie use of the f ire-sippressing appa- 
ratus with a contact sensor does not result in mining of 
the fire area. 

[0043] It is quite advisable where a helicopter is used 
as means for delivery that each of tfie fire-suppressing 
apparatuses be placed in a container suspended under 
the helicopter and fixed with a lock which releases tiie 
fire-suppressing apparatus at a release signal. 
[0044] Such a container delivery of tiie fire-suppress- 
ing apparatuses does not require conversion of a heli- 
copter equipped with an external suspension unit and 
makes it possble to use the latter for other purposes in 
a fire-safe period. 

[0045] The height sensor may be a radio sensor, 
which ensures high reliability of actuation of the appara- 
tus and high performance in ternis of error probability. 
[0046] And. finally, use of cardboard witti a water- 
resistant coating as tiie vessel material promotes mini- 
mum contamination of the environment 

Brief Description of the Drawings 

[0047] Further, tine invention will be explained by a 
description of concrete examples of embodiment and 
the accompanying drawings in which: 

Fig. 1 shows schematically one of ttie embodiments 
of a method for localizing and/or extinguishing fires, 
according to the invention, in the case where aerial 
means are used for delivery of fire-suppressing 
apparatuses; 

Fig. 2 shows the same, according to tiie invention, 
in the case where there is ground-based delivery of 
fire-suppressing apparatuses: 
Fig. 3 shows a fire-suppressing apparatus, accord- 
ing to the invention, with a longitudinal section of 
the vessel and conditional representation of ele- 



ments of tiie electrical control signal circuit; 
Fig. 4 shows units of tiie electrical control signal cir- 
cuit and ttieir connection to an initiator of explosion 
of a dispersing charge of explosive, according to 
5 tiie invention. 

Best Method of Carrying Out the Invention 

[0048] The mettiod for localizing and/or extinguishing 
10 fires is carried out as follows. 

[0049] Means for delivering fire-suppressing appara- 
tuses 1 (Fig. 1) are selected depending on the charac- 
teristics of a fire, in tiie presented drawing this is an 
aerial delivery means - helicopter 2, under the bottom of 
15 which is suspended a container 3 wrtii several tens of 
fire-suppressing apparatuses 1 filled witii a fire-extin- 
guishing composition which is selected depending on 
the conditions and kind of fire. 
[0050] The character of the fire is preliminarily ana- 
20 lyzed and areas determined on which it is necessary to 
drop the fire-suppressing apparatuses 1 , a map is made 
of these areas. Then a parameter is selected in accord- 
ance with which actuation of the fire-suppressing appa- 
ratuses 1 will be ticked. In ttiis embodiment, shown in 
Fig. 1. such a param^er is tiie height at which a fire- 
suppressing apparatus 1 is located above the ground 
during its fall when dropped over a combustion zone. 
Furthenmore. this selected parameter may be the time 
of delivery of a fire-stppressing apparatus 1 from ttie 
time of release until it reaches tiie necessary height 
above the ground in tiiat zone. In the case of release 
from the container 3, fire-suppressing apparatuses 1 
are used which are equipped witii height sensors preset 
to a predetermined, selected on tiie basis of fire condi- 
tions, height of actuation above the ground in ttie com- 
bustion zone, wherein when fliat height is reached ttie 
dispersing charge is actuated by a cortrol signal from 
ttie height sensor. The result of this is ttie formation of a 
finely dispersed doud 4 of fire-extinguishing composi- 
tion directiy In the fire zone with the simultaneous for- 
mation of a shock air wave 5 which is accompanied by a 
head of air and detonation products. The dimensions 
and location of ttie areas of action of tine fire-suppress- 
ing apparatuses 1 are selected depending on the type 
of fire and dimensions of ttie finely dispersed cloud 4 
being fbrmed. When a helicopter 2 is used, tiie fire-sup- 
pressing apparatuses 1 in the container 3 are fixed witti 
a lock which releases ttie apparatuses 1 at a release 
signal. 

[0051] Fig. 2 shows schematically anottier embodi- 
ment of the method, wherein it is necessary to protect 
objects from external fires. Here ground-based means 
for delivering fire-suppressing apparatuses 1 are used, 
the latter being placed on preselected locations before 
the presumed front of ttie fire. 
[0052] In this embodiment of the mettiod the main 
object is to protect territory from an external, for exam- 
ple, forest or steppe, fire. There are territories located in 
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a forest or in a steppe in which military objects, settle- 
ments, forest parks, oil fields and gas fields and other 
national economy objects are located. Their protection 
from an external fire consists of the following. 
[0053] In a period of danger, when the probability that 5 
a fire will occur is likely (for example. May-September for 
the central region of Russia), fire-suppressing appara- 
tuses 1 are set along a perimeter 6 of territory 7 being 
protected (possibly only in the directions under threat) 
at a height of 1 .5-2 meters above the ground surface at io 
an interval equal to the diameter of the zone of effect of 
one fire-suppressing apparatus 1. The apparatuses 1 
are provided with temperature sensors 8 which are 
adjusted, for example, to a temperature t = 250-300**C. 
The value depends on the composition of the combusti- is 
ble mataial in the area of the territory being protected. 
NAftien the front of a fire approaches to a distance at 
. which the tenperature in the neighborhood of a fire- 
suppressing apparatus 1 reaches this value, a control 
signal is actuated to initiate a dispersing charge of so 
explosive. This method may be supplemented with elec- 
trical circuits through which a signal for actuation of a 
fire-suppressing apparatus 1 may be supplied by an 
operator. This embodiment is advisable for protection of 
territories with the permanent location thereon of valua- 2S 
ble or dangerous ot)jects (arsenals, military bases, oil 
fields, gas fields, and also their reservoirs). 
[0054] The suppression of a fire and formation of a 
protective belt around the territory is also carried out by 
the combined effect of a finely dispersed ctoud 4 of fire- 30 
extinguishing composition and a front of a shock air 
wave 5. accompanied by a velocity head of air and det- 
onation products. 

[0055] ConskJeration will be now given to the pro- 
posed fire-suppressing apparatus 1 and its operation in 35 
the case of use to extinguish forest fires. 
[0056] In the case of extinguishing forest fires in 
remote or almost inaccessible areas, and also large- 
scale fires when hundreds of square kilometers of for- 
ests are enconpassed by fire, it is advisable to use aer- 4o 
iai delivery of fire-suppressing apparatuses 1 which are 
placed in a transport container 3 suspended under the 
helicopter 2 and delivered to the fire area, as shown in 
Rg. 1 . During the suppression of a forest fire it is impor- 
tant to stop its front and not allow the fire to spread fur- 45 
ther, i.e. to localize the fire. In order to do this the fire- 
suppressing apparatuses 1 are dropped along the front 
of the fire at a predetermined time interval, the value of 
which depends on the velocity of the helicopter 2 and 
the dimensions of the zone of action of one apparatus 1 . so 
Thus, for example, at a helicopter velocity of 55 m/s 
(about 200 km/hour) and a diameter of the dispersion 
zone of one fire-suppressing apparatus equal to 15 m, 
the interval of dropping is 0.27 s, while at a velocity of 
the helicopter of 42 m/s (about 150 km/hour) and the 55 
same size of the dispersion zone, the interval is 0.36 s. 
[0057] The fire-suppressing apparatus 1 (Fig. 3) is 
made in the form of a vessel having a body 10 with side 
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walls of cylindrical shape and filled with a fire-extin- 
guishing compoation 1 1 . for example, a mineral-water 
suspension on the base of silicon oxides. 
[0058] Furthermore, different special powders, solu- 
tions, and also water, can be used as the fire-extinguish- 
ing composition. 

[0059] The vessel may be made of an ecologically 
dean material, for example, from durable cardboard 
witii water-resistant impregnation or a water-resistant 
coating. 

[0060] When such material gets into the environment 
it rapidly breaks down. 

[0061 ] The upper part of the body 10 by means of a 
coupling 12 is connected to a stabilizer 13 having side 
recesses 14 and made from cardboard. A dispersing 
charge 15 of explosive is a charge of condensed explo- 
sive of cylindrical shape which is positioned axisymmet- 
ricalty to the cylindrical body 10 of the vessel. 
[0062] The electrical control signal circuit is placed in 
two sealed boxes 16, 17. one of which is positioned at 
the bottom of tiie vessel under the dispersing charge 15 
of tiie explosive and serves to hold the sensors, while 
the other is positioned in the upper part of tiie vessel 
near an explosion initiator 18 adjoining the dispersing 
charge 15. The boxes 16, 17 are electrically connected 
by a cable 19. 

[0063] A cable assembly 20 witii a contact ball 21 is 
connected to tiie upper box 17 and serves for connect- 
ing a fire-suppressing apparatus 1 (Fig. 1) to the con- 
tainer 3 on which the fire-suppressing apparatuses 1 
are arranged when tiiey are delivered by the helicopter 
2. 

[0064] A height sensor 22 (Fig. 4) and a contact sen- 
sor 23 are an^anged In the sealed box 16. The control 
signal outputs of sensors 22 and 23 are connected to 
inputs of a unit 24 for converting a control signal into an 
actuating signal to initiate an explosion. The conversion 
unit 24 is made according to a known protective-actuat- 
ing drcuit, widely used in explosion engineering to form 
a control signal to Initiate an explosion with elements for 
protection against unauthorized actuation. 
[0065] The conversion unit 24 has an input electrically 
connected to the contact ball 21 , an output of a protec- 
tion removal signal which is connected to an input of tiie 
contact sensor 23. and an output of the protection 
removal signal which is connected to an input of the 
height sensor 22. 

[0066] The height sensor 22 may be a radio sensor 
made, for example, on tiie basis of a known circuit for 
comparing the amplitude of a Doppler signal reflected 
from earth with a threshold value, and produdng a con- 
frol signal at a fixed predetermined height of actuation in 
ttie range of 2-5 meters from earth with a reliability of 
0.95-0.98 and high noise immunity. 
[0067] The conversion unit 24 is connected at its actu- 
ating signal output to tfie initiator 18 of explosion of the 
detonating charge 1 5. 

[0068] In tiie case of another selected parameter in 
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accordance with which actuation of the fire-suppressing 
apparatuses 1 (Fig. 2) is tracked, a temperature sensor 
8 is used as the parameter sensor, the contact sensor 
23 is removed, and in other respects the electrical cir- 
cuit is made in a manner similar to that shown in Rg. 4. 
[0069] The fire-suppressing apparatus 1 (Fig. 1) oper- 
ates in the following manner. At the command of an 
operator who is on the helicopter 2. a signal is given for 
actuation of the lock positioned in the transport con- 
tainer 3. After the lock is actuated, a fire-suppressing 
apparatus 1 is dropped una& the force of gravity and 
while falling stretches the cable assembly 20 (Fig. 3), 
pulls away the contact ball 21 and removes it from the 
guides of the container 3 (Rg. 1). Wherein, the first 
stage of protection is removed and the sensors 22 and 
23 (Rg. 4) are connected to a power supply Three sec- 
onds after the apparatus is dropped and the fire-sup- 
pressing apparatus 1 (Fig. 1) has moved to a safe 
distance from the helicopter 2. the second protection 
I stage is renrusved and the height sensor 22 (Fig. 4) 
begins to operate, constantly measuring the distance to 
earth. When the predetermined height is reached, a sig- 
nal from the sensor 22 is applied to an input of the con- 
version unit 24, which forms and outputs an actuating 
signal which causes actuation of the initiator 18 of an 
explosion and subsequent explosion of the dispersing 
charge 15. if there is a failure of the height sensor 22, 
the actuation signal is duplicated by the contact sensor 
23 upon impact with earth. 

[0070] The detonation wave and explosion products 
formed as a result increase the pressure within the vol- 
ume of the fire-suppressing apparatus 1 (Fig. 1) hun- 
dreds of thousands of times, which results in destruction 
of the body 10 (Fig. 3) and ejection of the fire-extin- 
guishing composition 11. In the process of moving, the 
fire-extinguishing composition 1 1 is broken into drops 
having a size of several tens of microns, this increases 
the surface of interaction of the composition v^h the 
burning material and enhances the efficiency of its use. 
) Expansion of the explosion products causes the fonma- 
tlon of a shock air wave (Rg. 1), which moves at super- 
sonic speed in front of the doud 6 of the dispersed 
composition, the extinguishing mechanism consists of 
the simultaneous action of the shock wave, velocity 
head and f re-extinguishing composition on the heart of 
the fire. The first two factors blow the flame away and 
move the combustible material away, and the fire-extin- 
guishing composition cools the heart and insulates the 
burning material, stopping pyrolysis and heating of the 
environment. 

Inc&istrial Applicability 

[0071] The invention is designed for effective use in 
almost inaccessible locations, for extinguishing large- 
scale and intensive fires where there is danger of explo- 
sion and development of high combustion temperature. 
Use of the proposed method and f ire-suppressing appa- 



ratus makes it possible to reduce the surface density of 
the fire-extinguishing composition tens of time and on 
the whole expenditures on extinguishing and localizing 
fires. The absence of loss of the fire-extinguishing com- 

5 position when it is being delivered to the combustion 
zone, the uniform distribution of the composition over 
the combustion surface, the combined action of the 
finely dispersed cloud of the fire-extinguishing composi- 
tion, the positive pressure of the shock air wave and the 

10 velocity head - all this provides a substantial advantage 
of use of the proposed invention as compared with prior 
art. It has been experimentally determined that the sur- 
face density of the fire-extinguishing solution required to 
stop the burning of combustible forest material is 0.120- 

15 0.150 Ng/m^. while when water is used by sprinkling, a 
density of 12-15 kg/m^ should be created. Where the 
volume of a fire-suppressing apparatus is, for example, 

0. 04 m^, the radius of suppression of a forest fire is 7-8 
meters, which makes it possible with one charge of a 

20 container with 42 fire-suppressing apparatuses to cre- 
ate a suppression belt which is 15-20 meters wide and 
600-800 meters long. 

[0072] One of the sibstantiat factors affecting the 
advantageous use of the proposed invention is its uni- 

25 versality, the possibility for use in both urban and field 
conditions, for protection of temtories against intensive 
fires, for extinguishing forest and steppe fires, the possi- 
bility for use of regular planes, military transport avia- 
tion, helicopters, the possibiOty of fighting fires around 

30 the clock. 

Claims 

1. A method for localizing and/or extinguishing fires, 
35 consisting of providing action with a shock air wave 

(5) created by means of fire-suppressing appara- 
tuses (1) containing a filler and a dispersing charge 
(15) actuated by a control signal, said apparatuses 
being delivered to a fire zone, characterized in that 
40 a fire-extinguishing composition (1 1 ) is used as the 
filler of the fire-suppressing apparatuses (1 ). means 
for delivering the fire-suppressing apparatuses (1) 
and the fire-extinguishing composition (11) filling 
them are preselected depending on the character- 
's istics of the fire, areas on which the fire-suppress- 
ing apparatuses (1) should be actuated are 
determined, then, depending on the selected 
means for delivering the fire-suppressing appara- 
tuses (1), a parameter is determined, a control sig- 
so nal for actuating the dispersing charge (15) is 
provided when said parameter reaches a predeter- 
mined value, fire-suppressing apparatuses (1) are 
used which are provided with sensors of said 
selected parameter, the sensors being adjusted to 
55 the predetermined value of tiie parameter, when 
this value is reached as a fire-suppressing appara- 
tus (1) approaches a combustion zone at said pre- 
determined area an explosion of tiie dispersing 
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charge (15) occurs directly in the fire zone with the 
simutlaneous formation of an impact air wave (5). a 
velocity head of air and products of detonation, and 
spraying the fire-extinguishing conrtposition (11) on 
that area with the formation of a finely dispersed 5 
doud (4), wherein the size and location of the areas 
are selected depending on the type pf fire and the 
dimensions of the formed finely dispersed cloud (4) 
of the fire-extinguishing composition (1 1 ). 

10 

2. A method according to claim 1, characterized in 
that aerial means are selected for delivering the 
fire-suppresstng apparatuses (1) into the fire zone, 
releasing the apparatuses above predetermined 
areas of the fire zone, the height at which a fire-sup- is 
pressing apparatus is above the earth is selected 

as the parameter, fire-suppressing apparatuses (1) 
are used which are equipped with height sensors 
(22) preliminarily adjusted to a preselected, on the 
basis of the fire conditions, height above the ground 20 
in the combustion zone at which it should actuate, 
when this height is reached by the fire-suppressing 
apparatus (1) the dispersing charge (15) is actu- 
ated by a control signal from the height sensor (22). 

25 

3. A method according to daim 1 , characterized in 
that ground-based means are selected for deliver- 
ing the fire-suppressing apparatuses (1 ) into the fire 
area, placing the latter at preselected locations 
before an approaching front (9) of fire, temperature 30 
is selected as the parameter, wherein fire-sup- 
pressing apparatuses (1) are used which are 
equipped with temperature sensors (8), preliminar- 
ily adjusted, on the basis of fire conditions, to an 
actuation temperature at which, when reached as 35 
the front (9) of the fire approaches the location of 
the fire-suppressing apparatus (1), an explosion of 

the dispersing charge (15) takes place according to 
a control signal from a temperature sensor (8). 

• 40 

4. A fire-suppressing apparatus realizing the method 

for localizing and/or extinguishing fires according to 
claim 1, the apparatus connprising a vessel with a 
filler and a dispersing charge (15), an initiator (18) 
of the explosion of which is coupled to an electrical 45 
control signal circuit, characterized in that the ves- 
sel is filled wrth a fire-extinguishing composition 
(11). while the electrical circuit comprises a sensor 
of said selected parameter, the sensor being 
adjusted to a predetermined value of the parameter so 
and electrically coupled to the explosion initiator 
(18) which causes actuation of the dispersing 
charge (15) by a control signal of the sensor when 
it reaches said predetermined value as a fire-sup- 
pressing apparatus (1 ) approaches the combustion 55 
zone. 
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together with daim 2. characterized in that it com- 
prises as the sensor of the selected parameter a 
height sensor (22) preadjusted to a preselected, on 
the basis of the fire conditions, height above the 
ground in the fire zone, at which height when the 
fire-suppressing apparatus (1) approaches the 
ground the automatic actuation of the dispersing 
charge (15) of explosive takes place in accordance 
with a control signal from the height sensor (22). 

6. A fire-suppressing apparati^ according to daim 4 
together with daim 3. characterized In that it com- 
prises as the sensor of the selected parameter a 
temperature sensor (8) preadjusted to a prese- 
lected, on the basis of the fire conditions, tempera- 
ture, at which the automatic actuation of the 
dispersing charge (15) of explosive takes place in 
accordance with a control signal from the tempera- 
ture sensor (8). 

7. A fire-suppressing apparatus according to claim 5. 
characterized in that it further comprises a contact 
sensor (23) which is electrically coupled to an initi- 
ator (18) of an explosion of the dispersing charge 
(15) of explosive and produces a control signal 
upon contact between the fire-suppressing appara- 
tus (1) and an obstacle. 

8. A fire-suppressing apparatus according to any one 
of daims 5, 7. characterized in that where a heli- 
copter (2) is used as means for delivery, the fire- 
suppressing apparatus (1) is placed in a container 
(3) suspended under the helicopter (2) and fixed 
with a lock which releases the fire-suppressing 
apparatus (1) at a release signal. 

9. A fire-suppressing apparatus according to daim 5, 
characterized in that it is provided with a radio sen- 
sor as the sensor (22). 

10. Afire-SMppressing apparatus according to any one 
of claims 5-9, characterized in that the vessel is 
made of cardboard with a water-resistant coating. 



5. A fire-suppressing apparatus according to claim 4 
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